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ART. xxx.-Upon some Experiments connected with D()1/)e's 
Theory oj Lustre,. by Prof O. N. ROOD, 'of Troy. 

IN the Farbenlehre, p. 177, Prof. Dove writes: "In every case 
where a surface appears lustrous, there is always a transparent or 
translucent reflecting stratum of minor intensity, through which 
we see another body. It is therefore externally reflected light 
in combination with internally reflected, or dispersed light, 
whose combined action produces the idea of lustre." 

Thus by combining 1U the stereoscope two projections of a 
pyramid, one drawn in black lines on a white ground, the 
other in white lines on black ground, Dove found that the pyr· 
amid appeared lustrous as though made of graphite. [To me it 
recalls rather the idea of highly polished glass.] He found also 
that a yellow and blue surface when combined in the stereo
scope and viewed through a plate of violet glass, produced, in 
the act of combination, the idea of a polished metal. 

Similar to Dove's theory of lustre is that of Prof Ruete.* 
This view of the nature of lustre opens to us the possibility 

of reproducing by the stereoscopic combination of suitably col
ored surfaces, the individual lustre and appearance of gold, 
copper, brass, &c.; it also affords us a means of examining sep
arately the components, which may prodtLce the appearances 
peculiar to each. 

1. I combined in the stereoscope on white or on black grounds 
-a piece of tin-foil one inch square with a piece of yellow paper 
of the same size. The value of the tint on the chromatic circles 
of ChevreuL was, 1st circle, orange-yellow, No.4. When the 
field containing the tin-foil was somewhat shaded by the hand 
or otherwise, the surface seen in' the stereoscope could not be 
distinguished from gold-leaf. The union of the images took 
place as readily and the illusion was as strong with persons 
unaccustomed to the use of the instrument. 

2. By combining in the same way tin-foil with orange-tinted 
pape~, (1st circle, orange,) the lustre and appearance of copper 
IS ImItated. 

3. Tin-foil in the act of combination with Nos. 14 and 15 of 
the red and black scale imitate bismuth. 

4. Tin-foil or silver-foil in the act of combination with ultra. 
marine paper appears scarcely blue, rather black like foliated 
graphite. 

5. Gold-leaf in combination with paper of a tint nearly that 
of the green of the 1st circle imitated murexide. 

6. Gold-leaf in combination with ultramarine paper resembled 
a surface of graphite. 

* DII8 Stereo8cop" c. G. Th. Ruete, Leipzig, 1860. 
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Upon substituting dark grey paper for the tin-foil the same 
effects in degree were not produced, owing as it seemed to me, 
to the fact that the well known texture and appearance of the 
paper forcing itself on the attention, precluded the idea of any
thing metallic. To remove th~ difficulty I emploJed two means. 

1. A crumpled sheet of tin-foil was photOgraphed, and from 
the negative, prints were taken, by the "ammonia-nitrate pro
cess," which were toned to the so-called black of the photograph
ers. This furnished dark paper upon whose surface was an 
accurate drawing of the irregularities characteristic of metallio 
foil j the surface of the paper was of oourse wholly without 
lustre. 

(a) Upon combining, in black or white fields, a square inch of 
one of those photographs, with the above-mentioned yellow 
pa.per, and shading the photograph a little, a representation of 
gold was obtained but little infenor to that given by the use of 
the real tin-foil. 

(b) This photographic paper in oombination with orange paper 
(1st circle, orange), made an imitation of metallic copper. 

(c) The ultramarine paper in oombination with the photograph 
of tin-foil gave a striKing imitation of foliated graphite_ The 
blue color is perceived much less than would be expected. 

2. The surface of a J?late of brass 1 inch square was polished, 
and then rather heavtly scratched by a ooarse file. Into the 
scratches a small amount of yellow or white oil paint was 
rubbed, and upon this prepared surface dark grey or black paper 
was laid and the whole submitted to the action of a press as in 
oopper-plate printing. By this means a drawing of a scratched 
metallic surface was transferred to paper. These markings serve 
also to enable the observer much more easily to direct his atten
tion simultaneously to the two' impressions presented. 

(a) Upon combining dark grey paper (black and white scale, 
Nos. 18, 19, 20,) prepared in this way with the above-mentioned 
yellow paper, the appearance of a polished, scratched plate of 
gold was obtained. '. 

(b) When these dark prepared papers were combined with 
yellow paper colored by gamboge (yellow and black scale, No.9), 
the appearance and lustre of brass was obtained. 

According to Dove's theory the darker surface in the stereo
scope represents the dispersed light, the brighter, that regularly 
reB.ected~ As the polish of a metallic surface is proportional to 
the smallness in amount of the light it disperses, we should be 
led to expect that by varying the shade of the black paper, we 
should be able to alter the apparent degree of polisli of these 
imitated metallic surfaces. 

This is the case: yellow paper, (1st circle, orange-yellow No. 
4,) in oombination with black (No. 21,) gives the idea of a very 
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highly polished golden surface; as we descend in the scale, the 
lustre and resemblance to polished metal regularly diminishes 
till at grey, No.8, almost no effect like gold is to be perceived. 

On the other hand by diminishing the brightness of the yellow" 
paper, the black tint remaining constant, the idea of a polished 
golden plate in the shade, or so placed as to reflect the image of 
some dark object, is produced. Thus we may descend through 
the circles of Chevreul to the 7th, when by combining the 
orange-yellow of that circle with No. 21 of the grey scale, the 
idea of a golden plate much shaded is produced. I constructed 
tables expressing the effects produced by varying the intensity 
of the two components, but it is not worth while to introduce 
them here. 

As we are accustomed to see gold tinted variously from nearly 
a yellow as in gold-leaf, to almost a copper-hue as in some speci
mens of our American coin, so the tint of the paper placed in 
the stereoscope, may be varied' within certain limits, without 
greatly affecting the results. 

Prof. Helmholtz in his admirable work on physiological optics, * 
mentions that by a J>eculiar arrangement he was able to cause 
the homogenious golden yellow light of the spectrum to appear 
brown, J>roving thus that the tint brown is only weak yellow 
light. These stereoscopic experiments give us on the other 
hand the means of apparently converting brown into a metallic 
golden yellow, for many specimens of even brown wrapping 
paper, when combined in the stereoscope with very black pre
pared paper, acquire the lustre and appearance of yellow plates 
in the shade, and reflecting images or dark objects. 

In the same manner, and corresponding to the investigations 
of Helmholtz, I found that the stereoscopic union of black glazed 
paver with red, (No. 14, red and black scale,) imitated with sur
prIsing perfection the appearance of a glazed plate of chocolate. 

The chromatic scales of Chevreul furnish us with a ready 
means of combining in rapid succession in the stereoscope a 
great number of definite tints; thus by cutting in a card-board 
two parallel apertures T'o inch broad and one inch long, their 
distance apart being 2'6 inches, and pasting under one of them 
black prepared paper, the other can be brought over any de
sired tint and the effect noted. 

1. In this way I found that a pretty good representation of 
the appearance of slightly tarnished lead was produced by the 
stereoscopic union of grey No. 18 and No.4 on the blue-violet 
and black scale. 

2. A somewhat inferior imitation of antimony was given by 
No.1 blue and black scale, with gray Nos. 18 to 20, or by using 
No. 17 blue and black scale with white. 

* P. 281. Pky,iologi.eh, Optik (Eneyklopiidie der Phllrik, Leipzig, 1860.) 
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S. Tarnished zinc surfaces may be imitated by the use of grey 
No.5 with No. 18 blue and black scale. 

4. Ultramarine paper with some of the lighter violet blues 
gave an imitation of blue glass. The idea of blue polished 
glass was also obtained by using in combination with the ultra
marine paper No.1 of the yellow and black scale. 

I will mention here that the stereoscopic union of this blue 
with yellow paper, never induced in my mind the idea of green. 

I made some experiments to ascertain how far the stereoscopic 
mixture of two masses of different colored light corresponded to 
their true mixture by the method of rapid rotation, use being 
made of the imitations above described. It is however so diffi
cult to compare a varying with a fixed tint that I will not record 
the results obtained; in many cases a certain moderate amount 
of agreement in the resultant tints was observed. Brocke found 
that when a deeply colored yellow glass was held before one eye, 
a blue cobalt glass before the other, that a landscape viewed 
through this combination was simply darkened in appearance. 
I repeated this experiment with similar glasses and obtained a 
like result; objects appeared darkened, but in their natural 
colors, though sometimes the blue or yellow tint predominated a 
little. But when I presented to a single eye these two masses of 
light a very different result was obtained; the plates of glass 
were attached to a blackened disc opposite suitable perforations, 
and it was set in rapid rotation; a landscape viewed through it 
appeared deep purple, though not a· trace of this color was to be 
perceived in the binocular use of these glasses. 

When these two glasses were held before the same eye, a 
landscape viewed through them was very much darkened but 
scarcely colored. 

BIR DAVID BREWSTER'S THEORY OF LUSTRE. 

Sir David Brewster opposes Dove's theory of lustre, as he has 
found that when black and white surfaces without drawings are 
combined in the stereoscope, no lustre is produced. The lustre 
then, according to this philosopher is due not to one mass of 
light passing through another, but to the effort of the eyes to 
combine the stereoscopic pictures. 

Admitting the correctness of Sir David's experiment, Dove 
has shown that the objection founded on it is without weight
(p. 3, Optical Studies) . 
. In repeat:ing Bre~~ter's e~periment I alway~ obtain the oppo

S1te result,. In combmmg UnIform black and white surfaces, with
out drawings, I always obtain a distinct impression of lustre, 
like tha.t of the blackened mirror of a polariscope, and in strict 
accordance with Dove's theory, when the black field is so dark
ened that no light is sent from it to the eye, this lustre vanishes, 
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and the white paper alone is perceived. This disagreement is 
not a cause of astonishment when we reflect that de Haldat's 
original experiment waited nearly half a century for confirma· 
tion. 

To Brewster's own theory, the simple objection, which has 
already been made by others, that we daily perceive lustre 
plainly with one eye, would seem sufficient, 

PRODUCTION OF LUSTRE IN MONOCULAR VISION. 

I proceed now to describe some experiments where by the 
action upon a single eye of two masses of light of unequal inten
sity, the idea of lustre is produced. 

1. If a disc of colored card-board, out of which a number of 
sectors has been removed, be made to rotate rapidly, and an 
object be viewed through it by a single eye, two masses of light 
will reach the eye, which apparently proceed from the object; 
one is reflected from the surface of the disc, the other emanates 
from the object behind the disc, and passes through the first 
mass of light. Dark objects viewed in this way assume to me to 
a small extent an appearance like that of blackened glass. The 
effect is not at all striking, and would be overlooked by many 
persons; I therefore prepared paper in a peculiar way so as to 
i~itate distantly the appearance of foliated graphite or crumpled 
mIca. 

White smooth drawing paper was rubbed over irregularly 
with a brush slightly moistened with a weak wash of India ink or 
lampblack; when dry another wash of a deeper hue applied as 
before, care being taken to leave many small spots untouched. 
The final wash was laid.on with pure black. If the brush be 
kept nearly dr,y and passed only lightly over the paper, it is easy 
to obtain a surface bearing some very distant resemblance to the 
minerals above mentioned; it is of course without lustre. Sim
ilar papers were prepared with red and blue water colors. 

When these papers were held behind discs of ultramarine 
or orange-tinted paper, from which equal alternate sectors had 
been removed, and which were revolving at such rates that their 
surfaces seemed uniform, or at lower rates, they often appeared, 
to a single eye, highly lustrous. This was true of the prepared 
paper in a state c,j rest; when moved slightly by the hand it 
glittered strongly. Dark photographs of tin foil held behind a 
revolving disc of ultramarine paper and viewed by a single eye, 
assume often to a striking degree the lustre and appearance of 
foliated graphite. 

2. If a piece of this peculiarly blackened paper i of an inch 
square be placed in a blue field, (rather light ultramarine paper,) 
and be steadily regarded for some minutes by one eye it assumes 
a red orange-hue and appears. suspended over the blue paper 

AM. JOUlL ScL-811100ND 8l11lUl11B. VOL. XXXI, No. 93.-M..6.Y,-186L 
4.5 
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and nearer to the eye than the latter; at the same instant it 
appears lustrous like crumpled mica. The illusion with me 
often lasts half a minute in great perfection; this is particularly 
the case when the eye is not quite accurately focused on the 
paper. 

3. If a sheet of this prepared paper be brightly illuminated 
by light from a window, and be held so near one eye as to pro
duce indistinct vision, it often apparently becomes highly lus
trous. In this case enlarged images of the white and grey points 
are formed on the retina which overlap, so that again we have 
two masses of light, one passing through the other. 

4. If a roll of black paper like the above, but coarser in its 
markings, be brightly illuminated on oneside and viewed through 
deeply colored plates of glass (red, green, blue,) in a few seconds 
it appears lustrous resembling a roll of polished zinc which has 
been irregularly and deeply corroded by an acid. Upon remov
ing the glass the surface of the paper appears lustrous for an 
instant. 

5 . .A. sheet of the finer variety of this prepared paper viewed 
through a large rhomb of calc spar gives often in spots the ap
pearance of lustre, particularly when the head of the observer, 
or the rhomb, is slightly moved. Some persons compared this 
to the appearance of water. 

It would seem probable that in all cases where two masses of 
light reach a single eye, one passing through the other, particu
larly when there is any perception of their incli:viduality, that the 
appearance of more or less lustre is produced, though from habit 
we often overlook it. Thus Helmholtz remarks* upon the com
bination of two colored surfaces in monocular vision by means 
of a simple instrument he figures:- LL It is particularly favorable 
w hen the drawings, or spots OIl the two surfaces are made to 
shift their position. Then we often believe that we see both 
colors simultaneously in the same place, the one through the 
other. We have an impression in such cases of seeing objects 
through a colored vail or reflected from a colored surface." 

I found in fact that by placing stereographs consisting of col
ored paper for one eye and a photographic drawing of tin-foil 
for the other in this instrument, that lustre could be perceived, 
particularly with the imitations of copper. 

The diagram represents the instrument referred to; it consists 
of a plate of glass, P, with parallel sides, 
which is properly supported over a blackened 
board B. Differently colored papers are placed 
at K and Y; one is seen through the plate, 
and the other by reflexion from it. '1'he im
acres are made to overlap and their intensity K 
is° regulated by altering their distance from F. _____ IiIID 

it Physiologischs Optik, p. 273. 
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Analogous to this is the observation of Brewster.* Speaking 
of uniting similar pictures, (patterns on hanging paper,) in binoc
ulor vision, he remarks :-" The surface of it, (the wa.ll) seems 
slightly curved. It has a silvery transparent aspect." Here the 
images though of the same intensity, &c., moving with each 
slight movement of the head induces in the mind the idea of one 
objeot seen through another. 

In closing I will remark that while many of the experiments 
above mentioned are easily repeated, others require considerable 
practice in this kind of observation. 




